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ABSTRACT 
 
Hookah and College Students: The Lack of Medical Guidance, a Public Policy Review, and a 
Campaign to Change the Trend 
Samir Ranjit Jani 
Darryl Brown, Ph.D. 
Renee Turchi, M.D., M.P.H. 
 
 
 
 
Purpose: We intended to determine the prevalence, frequency, beliefs, and physician discussion 
rate of hookah among students.  We concurrently aimed to survey physicians to determine their 
hookah knowledge and self-reported hookah discussion rate. Ultimately, we hoped to originate 
useful educational materials for both groups. 
Methods: We surveyed a random sample of undergraduate students at an urban university. We 
employed logistic regression modeling to ascertain variables associated with hookah users versus 
non-users and frequent hookah smokers versus rare smokers. 
Results: Out of 375 subjects, 13 (3.5%) were hookah naïve. 78 (20.8%) had never tried hookah 
while 284 (75.7%) smoked hookah. 64 students (22.6%) reported smoking hookah at least 
several times a month. 17 students (4.7%; 95% CI = 2.52%, 6.88%) reported a physician asking 
about hookah. In adjusted logistic regression models, individuals who believed hookah was 
healthier than cigarettes (OR = 2.193, 95% CI = 1.220, 3.942) and smoked marijuana (OR = 
3.530, 95% CI = 1.837, 6.782) were significantly associated with being more likely to smoke 
hookah than non-users. Self-reported cigarette smoking (OR = 2.762, 95% CI = 1.430, 5.337) 
was the only variable associated with frequent hookah users. Out of 19 physicians surveyed, 1 
(5.3%) reported asking patients about hookah, 6 (31.6%) never heard about hookah, and 18 
(94.7%) expressed the desire to learn more.  
Conclusions: Smoking hookah is highly prevalent among college students partly because many 
do not know the health consequences. Simultaneously, many physicians do not know or ask 
about hookah. Useful educational resources will be valuable.  
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Introduction 
 
 Hookah is an ancient tobacco smoking device that is quickly emerging in the United 
States. The purpose of this study was three fold. First, we assessed the hookah knowledge of 
patients and physicians, respectively. Secondly, we assessed communication, if any, between 
patients and physicians about hookah. Finally, we analyzed public policy about hookah bars and 
hookah/tobacco sales.  
The significance of our study is centers on the tenet that smoking hookah is an unhealthy 
activity yet its popularity is rapidly growing in the United States particularly among college aged 
(18-22) individuals.1 One indication of this trend is the increasing number of “hookah bars” 
located adjacent to college campuses.2 To the best of our knowledge, our study is the first to 
examine the medical establishments efforts to minimize this great public health threat. The 
primary hypothesis is that many physicians whose duty is to educate patients about unhealthy 
habits are completely unaware of hookah, its effects, and ultimately do not advise their patients 
about its association with increased morbidity and mortality. Our research delves into this issue 
from two approaches focusing on the undergraduate students at Drexel University in 
Philadelphia, Pennsylvania. The first method utilized surveys assessing any communication 
about hookah between patient and physician. Consequently this data informed creating 
educational materials for both physician and patients. The educational materials will serve as a 
starting point for the increasingly necessary dialogue about hookah’s unhealthy aspects. The 
second method examined institutional, local, and state public policy allowing for hookah usage 
and “hookah bars” to flourish despite the health risks. In addition to giving an overview of the 
current policies, some poignant policy recommendations will be presented. 
2 
 
Our final project has been slightly altered since our initial proposal. One change was the 
study design and randomization process for selecting students to who we asked to complete a 
survey. It was initially proposed that every 5th student to walk by a certain location on Drexel’s 
main campus would be asked. We quickly realized that it was too difficult to accurately identify 
the right subject since students walked in large groups. Also, fewer were willing to complete the 
survey when in a large group to avoid delaying the entire group often headed to class. To 
circumvent these obstacles, we collected the surveys in on campus eating establishments where 
students were already lined up to order and pay for food or coffee. This change made it much 
easier to pinpoint the fifth student for the random sample. Another benefit was the students were 
a captive audience; they were waiting there anyway so more were willing to participate.  
Another difference is the way survey responses were handled. The instructions told 
respondents to answer only certain questions based on their hookah knowledge and use. We 
believed that these instructions were clear enough, however early data showed that individuals 
who did not know hookah failed to follow the pattern properly. For the hookah naïve, we decided 
to only include demographic data (age, race, and distance of hometown from a university) in the 
sample leaving out the rest of that survey. This judgment was made because it ensured identical 
data was collected for each type of hookah smoker (students who did not know what it was 
versus students who knew hookah but never smoked it versus students who had smoked hookah 
previously).  
Lastly, the physician component of the project was modified. Initially we planned to 
ascertain doctor’s knowledge about hookah by sending out approximately five hundred emails to 
members of the American Academy of Pediatricians’ Pennsylvania Chapter. However, a unique 
opportunity came up to join with a larger state grant funded project being run by Dr. Jonathan 
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Pletcher from the Children’s Hospital of the University of Pittsburgh. His study plans to target 
adolescent medicine doctors as well as pediatricians asking them questions about smoking and 
related issues. After careful deliberation, we realized that the adolescent medicine physicians 
more appropriately represented the population for our purposes and agreed to accept the offer to 
work with him. We decided to still initially pilot the physician survey among as many 
pediatricians and adolescent medicine doctors. The potential pilot participants were Dr. Renee 
Turchi and Dr. Jonathan Pletcher’s personal colleagues. The results of the pilot study are 
included in this report.  
 
History of Hookah 
 
 The hookah apparatus was created in East India around the 16th century.3 Under the rule 
of Emperor Akbar, the physician Hakim Abul Fath designed the hookah device to make smoking 
tobacco safer.4 A hookah consists of several pieces: the base which is normally made of glass 
and holds water, the pipe from which the smoke is 
inhaled after circulating through the water, the 
body that transmit the smoke to the base from the 
bowl, the bowl where the tobacco is placed, and 
finally the coal that is placed on top of the tobacco 
with a barrier in between (often a sheet of 
aluminum foil). See picture to the left: 
    
 The device soon spread throughout Persia, 
Figure 1: A basic hookah illustration 
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the Middle East, Africa and then to the rest of the world where it became a part of everyday 
culture.5 It is estimated that worldwide usage is almost 100 million people daily.6 In many 
countries, it is considered extremely rude not to share one’s hookah with another individual.7 
Surprisingly, it has only been within the past fifteen to twenty years that hookah has become 
common in the United States.7 Current research in hookah has examined many facets of the 
problem including the negative health effects, misconceptions about hookah, and the popularity 
among college aged individuals. 
 
Negative Health Effects 
 
 A moderate amount of research has been conducted about the health consequences of 
hookah. There are several hurdles in determining the health effects of hookah. One is that 
hookah smokers commonly smoke cigarettes as well.8 This makes it difficult to determine the 
health effects of hookah without this very prominent confounding factor. Also, modern shisha 
(the unique mixture of tobacco, fruit flavor, and molasses) varies considerably by batch, brand, 
and country of origin. 9 There is no standard amount of tobacco that is consumed when one 
smokes hookah. Finally, smoking hookah is not a finite event such as having a single cigarette 
which lasts approximately five minutes. Hookah is a much more subjective smoking situation 
that on average lasts up to an hour depending on factors such number of people smoking and 
quality/quantity of shisha used. 10   
 Despite these obstacles, there have been some studies beginning to elucidate the health 
consequences of smoking hookah. It is estimated that during the average 45-60 minute hookah 
smoking session, an individual is exposed to as much as 100 cigarettes worth of smoke. 11 This is 
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because an average cigarette requires 10 puffs of 50mL each to finish. 12 This results in 500mL 
of smoke. 13 Hookah on the other hand often involves up to 100 inhalations. 14 Each inhalation is 
approximately 500mL resulting in 50,000 mL of smoke.15 This smoke contains the same 
particulates that cigarette smoke does but often at higher concentrations. According to the latest 
research, hookah smoke from a single session contains 36 times the tar, and 8.3 times the carbon 
monoxide found in a single cigarette.16 This smoke contains heavy metals such as cobalt, 
cadmium, and lead as well.17 As stated previously, the coal that indirectly heats the tobacco is 
often separated by aluminum foil with holes in it; this adds to the heavy metal found in the 
smoke. Also included in the smoke are carcinogens such as tobacco specific nitrosamines and 
other hydrocarbons.18 Nicotine in hookah smoke is often less than cigarette smoke because the 
water does remove some of it.19 Sadly this is not enough to stop nicotine addiction and 
dependence in hookah users. 20 Paradoxically, decreased nicotine levels cause individuals to 
smoke hookah for a longer time period.21 Nicotine addiction is the main stimulus for an 
individual to smoke which means one continues until his/her craving is met. 22 Since there is less 
nicotine in hookah, these users take in more smoke (full of the contaminants above) in order to 
get the level of nicotine needed to satisfy the craving. 23 Another side effect of having the smoke 
pass by the water is that it moisturizes, condenses, and cools the smoke making it easier and 
more pleasant to inhale. The smoother smoke limits the body’s own natural defenses to irritants 
in the airway by calming the cough reflex that helps expel hazardous particulates.  
 Another health concern about hookah is the potential for spreading infectious diseases 
among users. Hookah is smoked in small groups of people (3-6 people per hookah) with a 
communal pipe. 24 Normally, users do not sterilize the pipe as it is passed person to person. 25 
This creates a scenario where any oral or salivary bacteria or virus can be transferred among 
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individuals sharing a pipe. This occurred at Colorado State University in early March 2008 when 
a few students contracted oral herpes after smoking hookah at a local hookah bar. 26 Although 
these students were not sharing the same hookah, the pipes were not cleaned properly between 
patrons and the virus spread. It has also been reported that two hookah users were infected with 
Epstein Barr Virus leading to mononucleosis in the Denver area after sharing a pipe at a hookah 
bar.27 These cases of hookah spreading disease seem to be isolated events but it is highly 
probable that other infections have been transmitted but are not reported or the connection with 
hookah remains undiscovered. Tuberculosis, hepatitis, common colds, and influenza could easily 
be passed among individuals sharing a hookah but may not be reported to health authorities.  
 Smoking any form of tobacco leads to some well-known health outcomes and shisha is 
no different. Some studies out of the Middle East and India have been published demonstrating a 
link between hookah and various types of cancers including bronchogenic, lung, oral, bladder, 
esophageal, and stomach carcinomas28. Some of these cellular changes have been visualized 
using bronchealveolar lavage fluid from hookah smokers. 29 There has also been confirmed oral 
epithelial dysplasia in hookah smokers. 30 A study conducted by the American Cancer Society in 
2004 showed that male hookah smokers had a five-fold increased risk of developing lung cancer 
than non-smokers. 31 As mentioned previously, hookah smoke contains carbon monoxide just 
like cigarettes which is a prominent player in the development of cardiovascular disease and 
other heart related conditions such as atherosclerosis and coronary artery disease. 32 Some studies 
on the acute cardiovascular reaction to hookah smoke have shown that it increases systolic and 
diastolic blood pressure, heart rate, and impairs baro-reflex sensitivity. 33 Smoking hookah can 
also lead to respiratory problems and greatly exacerbate any existing conditions such as asthma 
or COPD. 34 Hookah smokers were found to have worse pulmonary function test results than 
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even cigarette smokers. 35 These results focused on forced vital capacity (FVC) and forced 
expiratory volume during one second (FEV1); both of these important parameters of lung 
function were worse in hookah users than non-users. 36 Another alarming observation is that 
hookah smokers have diminished muco-cilliary escalator clearance activity compared to cigarette 
smokers and non-smokers. 37 
 
Myths/Misconceptions and Dangerous Perceptions 
 
 Since the creation of hookah, there have been a number of myths purported about the 
apparent health benefits smoking hookah has over smoking cigarettes or other forms of tobacco. 
These myths are intrinsically tied to the creation of the device. The physician Hakim Abul Fath 
who created the hookah did so because he believed that the water would filter the injurious 
substances from the smoke making it healthier to allow the Emperor a longer and healthier life.38 
Since the 16th century this myth has spread as rapidly and in tandem with hookah across the 
world eventually reaching youths in modern day America. Several studies have looked into the 
perceived health risks particularly of young adults who smoke hookah. A prominent study 
conducted at the University of Pittsburgh concluded that 33% of the entire sample and 46.7% of 
hookah users from the sample believed hookah is safer than smoking cigarettes.39     
 Another myth that is often associated with hookah is that it is less addictive since some 
nicotine is removed from the smoke before it is inhaled.40 In the same University of Pittsburgh 
study, it was found that 52.1% of survey responders believed hookah to be less addictive than 
cigarettes.41 This has also been refuted in the literature. There has not been any conclusive 
evidence that the lower nicotine levels relate to lower levels of addiction. Quite contrary to the 
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myth, nicotine levels that have been found in hookah smoke are high enough to cause 
dependence.42 The troublesome aspect of this myth is that since the users of hookah believe that 
this is a non-addictive way to enjoy tobacco, many become dependent on nicotine without 
realizing it. This worries physicians and public health officials alike because this dependence 
combined with the lack of constant hookah availability (such as in the middle of the night) may 
lead some to begin using cigarettes.43 Thus, it has been theorized that hookah may be a gateway 
into cigarette use.44 
 Another perception about hookah that makes it a dangerous public health threat is that it 
is much more socially acceptable. According to the University of Pittsburgh study, 36.4% of 
individuals surveyed stated that hookah is more socially acceptable.45 This increase acceptance is 
particularly damaging for female users. In many countries including parts of the United States, 
societies often views female cigarette smokers as unacceptable however hookah does not share 
the stigma.46 Although there is not much research done in the United States, several studies 
conducted around the world show this double-standard between cigarettes and hookah. Females 
often cite hookah as being more social, attractive, traditional, and familiar than cigarettes and 
thus prefer to smoke this.47 In addition, among hookah users there is no male predominance 
unlike cigarette smokers. 48 
 
Prevalence of Hookah Among 18-22 year olds 
 
 It is clear from epidemiological data that most hookah smokers in the United States are 
college aged individuals (18-22 year olds). 49 Two studies have looked into the prevalence rate of 
hookah smoking in this group. One study conducted at Virginia Commonwealth University 
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placed the rate at approximately 20% within the past 30 days and 48% who have ever tried it. 50 
The University of Pittsburgh study concluded that 40.5% of students had tried smoking hookah 
which was slightly higher than the percentage of students in the sample who had ever tried to 
smoke cigarette. 51 An interesting observation that was made was out of the students identified as 
having smoked hookah, 35.4% had never smoked a cigarette before. 51 In an alarming study 
conducted by the U.S. Department of Education’s Higher Education Center for Alcohol and 
Drug Abuse and Violence Prevention, 15% of the sample had tried hookah in their lifetime. 52 
This rate is higher than the same sample reported for trying cocaine, heroin, stimulants, 
barbiturates, ecstasy, and psychedelics showing the increasing pervasiveness of hookah in 
college communities. 53  
 Another antidotal example of the link between hookah and college students is the growth 
in the number of hookah bars around the country particularly in college towns/communities and 
urban areas where typically there is a large student population.54 Taking the Commonwealth of 
Pennsylvania as an example, there are fifteen hookah bars listed on www.hookah-bars.com, a 
relatively thorough compilation of the hookah establishments around the country broken down 
by state. 55 This website currently lists 470 hookah bars around the country with approximately 
five more added monthly. 56 Out of the fifteen recognized hookah bars in Pennsylvania, five are 
located in Philadelphia which has a large college student population. 57 Another four are found in 
Pittsburgh which also has several universities with thousands of college students. 58 These results 
are expected but what is more intriguing is that out of the other six hookah bars listed, five are 
found in a municipalities with at least one major university or college while the sixth one is in an 
area with a large Indian/Middle Eastern population. 59 Why would a business open up in an area 
that did not have a demand for its product or services and how would it stay in business if it was 
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not making money? In addition to being in close proximity to college students, hookah bars 
advertise in school newspaper as an exotic and unique experience which draws students into the 
venue for their first puff. 60 
 
Why is Hookah so Popular among 18-22 year olds? 
 
 This age group frequently smoke hookah more often than other members of the 
population for several reasons. One explanation is that hookah bars, unlike traditional bars, do 
not have strict 21 and over policies since alcohol is often not served on the premises.61 This 
attracts many college students who want to have a social outing with friends but are not old 
enough to gain entrance into a regular bar. 62 Hookah bars provides the same atmosphere that 
allow for an group activity but instead of alcohol, hookah is the conduit for social interaction.63 
Often hookah bars encourage customers to stay longer by having playing cards and board games 
available for use. The communal nature of hookah is tied to its origin; it is for this reason that 
refusing to share one’s hookah with another individual is considered a grave insult in some 
countries. 64 
 There is also a unique peer pressure with smoking hookah because it is a widely accepted 
social event that is viewed as being “cool”. 65 This bandwagon mentality may increase the 
number of individuals who try hookah. In one study from England, it was found that hookah 
prevalence increased with time spent in college while the highest level of smoking cigarettes 
occurred during the first year of school and then dropped. 66 The same study found 83.9% of 
college students were introduced to hookah by a friend which is not uncommon way for United 
States college students to learn about hookah. 67 The introduction of hookah from a peer is 
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different than most other forms of tobacco because the existence of items such as cigarettes is 
common knowledge from a young age. Even having general knowledge about the tobacco 
product allows the individual to make an unbiased opinion about the risks associated with using 
it.  On the other hand, when a peer introduces hookah, he/she is likely to present any myth he/she 
believes to be true. This is exactly how these misconceptions have become widely spread and 
propagate themselves further.  
 Another reason smoking hookah is popular among college students is that it is a relatively 
inexpensive activity which is a factor for this age group. 68 To rent a typical hookah with shisha 
at a hookah bar may cost as few as seven dollars in some areas or up to thirty dollars in major 
cities. This cost divided amongst four or five individuals is a relatively inexpensive way to enjoy 
an evening with friends. In addition, if an individual is dependent on nicotine a pack of cigarette 
depending on location can be anywhere from four dollars to nine dollars a pack. Smoking 
hookah is often a cheaper alternative than purchasing cigarettes.  
 The explosion of hookah popularity can also be correlated to the creation of modern day 
shisha called Maassel. 69 Previously, the tobacco used in hookah had to be moistened, shaped, 
and dried before it could be smoked. 70 Also, this tobacco had no flavor added at all. 71 In the 
beginning of the 1990’s, tobacco companies created maassel which was a combination of 
tobacco with sweetened fruit flavor (such as mango, strawberry, passion fruit, rose, cherry, and 
apple) and molasses. 72 This new concoction attracted new smokers because of its pleasant taste 
and smell. 73 Also, maassel eliminated the traditional tobacco preparation needed to smoke 
hookah. 74 As a result maassel is the predominant type of shisha available in the United States 
and around the world. A study showed that the country of Bahrain where some maassel is 
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produced had revenues of 12 million dollars in 1996. 75 There was also a 36% increase in 
demand from the previous year. 76 
 A final component of the meteoric rise of hookah popularity among college students is 
the globalization of cultures greatly due to the internet. 77 As stated previously, there is a website 
that lists almost every hookah bar in the country by state. This information allows individuals to 
be able to smoke hookah anywhere they travel. Also, the internet has hundreds of websites where 
hookahs, shisha, and coal are sold. 78 Previously the only way to purchase a hookah or supplies 
would be to personally know a store that sells hookahs (not that widespread…yet) or traveling to 
a country where it is much more common. Finally, the internet is a wealth of hookah information 
that includes videos on how to make one at home from household items as well as tips on getting 
the most out of the hookah experience. Current college aged students grew up in a time period 
that paralleled the growth and evolution of the internet which has afforded opportunities to share 
experiences as well as come into contact with items unknown to them previously – hookah is one 
of those objects.   
 
Hypotheses (Primary and Secondary) 
 
Our primary hypothesis is currently no discussion occurs between physicians and patients 
about smoking hookah. This practice continues despite recent medical literature stating it leads to 
poor health outcomes.79 The literature also suggest hookah is mostly smoked by college aged 
students. 80 We hope to show that doctors are missing a critical opportunity to guide vulnerable 
populations towards healthier decisions by proving the percentage of students asked by their 
physician if they smoke hookah is extremely low. 
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 There are also several secondary hypotheses we studied using additional information 
elicited by the subjects. One hypothesis is there are traits hookah users have in common 
compared to non-hookah users. The second was to explore the potential relationship between a 
range of variables and their predictive ability to determine who is likely to smoke hookah. Along 
the same lines, we also plan to use the same variables to see if they are also predictive of a high-
volume hookah smoker compared to an infrequent user. High volume users were defined as 
individuals who smoke hookah at least a few times a month. Infrequent users were defined as 
individuals who smoked hookah at least once in his/her life but not more than once a month. 
 The purpose of the physician survey was to test other secondary hypotheses. It is crucial 
to note that for this project only a pilot of the survey was conducted, these hypotheses were not 
statistically tested because there is not enough power from such a small sample to allow for 
accurate calculations. However, these early results do allow a glimpse of the growing hookah 
problem from the physician perspective and will prove to be informative for further future 
research.  
The first information obtained from this survey is demographic in nature. This is to test 
three related secondary hypotheses. We believe physicians who are older, work in a solo 
practice, and practice in a rural area are less likely to know and discuss hookah. Since it has only 
recently emerged as a health concern, we think physicians completed training over 15 years ago 
were never taught about hookah and probably know less about it than newer (those who 
completed training less than 15 years ago) physicians. Our belief also is physicians isolated from 
other physicians by organizational and geographic barriers are less likely to know about hookah.  
Another key piece of information from this survey is the physician self-reported rate of 
hookah discussion with patients. These data would be used to test another secondary hypothesis 
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that physicians believe they do a better job of monitoring hookah use than reported by their 
patients. This underestimation of the problem is partly why hookah use has been able to flourish.  
Finally, this survey will assess whether physicians have health resources (pamphlets, 
fliers) that could be distributed to patients about hookah. This tests the secondary hypothesis that 
physicians do not have enough information to distribute to patients about hookah which shows 
that there is a great need for the social marketing campaign created by this project.  
 
Specific Aims 
 
• Focusing on undergraduate students at Drexel University, determine the prevalence of 
hookah smoking, beliefs about hookah, as well as if these students discussed smoking 
hookah with their physician 
• Determine if physicians around the Commonwealth of Pennsylvania know what hookah 
is, the negative health consequences, and if they discuss the dangers of hookah with their 
patients 
• To test the primary hypothesis: Physicians and patients are not discussing the negative 
health consequences of hookah.  
• To test the secondary hypothesis: If several study variables are significantly different 
among hookah users and non-users. 
• To test the secondary hypothesis: Are there any predictive characteristics that are shared 
by individuals who do smoke hookah compared to those who do not 
• To test the secondary hypothesis:  Are there any predictive characteristics that are shared 
by individuals who smoke hookah more frequently than those who rarely/only have tried 
to smoking hookah  
15 
 
• Create health information for use by both physicians as well as hookah users to decrease 
the current growing trend 
• Evaluate the impact, if any, of institutional policy towards hookah. Also, evaluate the 
impact of the current indoor smoking ban for the city of Philadelphia and the state of 
Pennsylvania have had on hookah bars 
 
Research Design and Methods 
 
Overview of the study design:  
  
This observational study employed two surveys for two different populations in order to 
acquire information that was used to create pertinent hookah resources for college students and 
physicians in Philadelphia, Pennsylvania. The first survey was self-administered to 375 
undergraduate students at Drexel University who were selected in a systematic manner. This 
occurred at various locations around Drexel’s undergraduate main campus. The second survey 
was an emailed to select physicians in Pennsylvania using the internet survey tool 
SurveyMonkey. This was done as a pilot study for research that will be conducted later on.  
 
Subjects:  
  
There are two populations under study. The first group is undergraduate students at 
Drexel University in Philadelphia, Pennsylvania. Inclusion criteria for this group are as follows: 
enrolled at Drexel University for a bachelor’s degree and must be at least 18 years old. There 
were no further exclusion criteria for individuals once they met inclusion criteria. Individuals 
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under the age of 18 years were excluded from the survey because smoking tobacco products 
which includes shisha is illegal for that age group. 454 individuals were approached for the 
purposive sample. 52 individuals declined to complete the survey for various reasons (i.e. in a 
rush, not interested); the majority of these occurred during the early stage of data collection on 
the corner of 33rd and Market St. Out of the 402 individuals willing to participate in the survey, 
27 did not meet the inclusion criteria most often because the individual was a graduate student. 3 
individuals of the 27 selected for the sample were not at least 18 years old and automatically 
excluded. In the final analysis, 375 individuals’ responses were included. 
 The second population we are investigating is physicians in Pennsylvania caring for 
adolescent/young adults (16-22 year olds). We are targeting this age group since it includes 
college students but also older teens who should be given preventive information about tobacco. 
The physicians that take care of this age group are members of several specialties such as 
pediatricians, internists, and family medicine physicians. Inclusion criteria for this sample are: 
must have a M.D. or D.O. degree and be licensed to practice medicine in Pennsylvania. For this 
project, the physician survey is being piloted to personal contacts of Dr. Turchi and Dr. Pletcher. 
Of the 43 emails that were sent out, 19 doctors filled out the survey. As stated earlier, this early 
information is going to be used to create a more specialized survey that will be distributed to 
many more adolescent medicine physicians in the state of Pennsylvania by Dr. Pletcher for his 
related research.  
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Sample Size:  
  
Approximately 375 undergraduate student surveys were collected. The current 
undergraduate student body at Drexel University is 13,197 81. At a 95% confidence level and a 
5% confidence interval, the sample size should be at least 374. This was the driving factor for 
how many students were approached to complete a survey. Data collection continued until this 
number was reached in order to provide a sample with enough power to detect meaningful 
statistics. For the physician survey, the sample size ended up being 19 which is still sufficient for 
this initial pilot study.   
 
Methods of Data Collection and Study Variables: 
  
 To collect the student data, individuals were approached around Drexel’s main campus. 
These students were recruited in a random, convenience sample. The survey was self 
administered in order to eliminate interviewer bias. Initially, every fifth student that passed by 
the corner of 33rd and Market St was stopped and asked if he/she would like to fill out a survey. 
However, due to difficulties and low response rate for reasons described previously, we 
determined it would be better to ask people who were waiting on line in one of the several food 
establishments around campus. These locations are as follows: the Starbucks on the first floor 
lobby of the Pearlstein Business Center, the Café located on the first floor of Haggerty Library, 
and several food cart vendors that are adjacent to the Main Building on Drexel’s undergraduate 
campus. To gather the most diverse and accurate data, we varied the time, day of the week, and 
location of where surveys were collected. Ultimately, each location was visited at a different 
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time of the day (morning, afternoon, evening) on different days of the week (Monday-Friday; no 
data collection on weekends for lack of students available to survey). To ensure that sample 
criterion was met, selected students were asked if they were at least 18 years old and if they were 
undergraduate students at Drexel University. To confirm, those same questions were the first two 
on the survey.  
 The survey was handed to each subject after they had agreed to participate and met the 
inclusion criteria. The survey itself instructed the responder to answer certain questions 
depending on their hookah knowledge and use behavior. This skip pattern was incorporated into 
the survey because individuals who had never smoked hookah or did not even know what 
hookah was could not logically answer certain questions (i.e. an individual who had never 
smoked hookah could not respond to the question how often they smoke hookah).  
The purpose of the questionnaire was to ascertain several key characteristics of those who 
do and do not smoke hookah. Several variables were purely demographic in nature such as age 
and self-identified race and were asked to test the secondary hypotheses of the research project. 
Other variable asked are directly pertinent to the primary hypothesis. These variables determined 
if the student smoked hookah, how often, if they had told a physician about it, and if a physician 
had asked them about it. We defined smoking hookah as inhaling shisha smoke at any time in an 
individual’s life.  
Also, to understand how frequently subjects smoked hookah a multiple choice question 
was asked. The answers started at the low end of the hookah use spectrum (once in my life) to 
very high volume use (a few times a day). To learn if individuals were discussing hookah with 
their physician, two questions were asked. The first was if the subject told a physician about their 
hookah use (only individuals who had smoked hookah in the past were instructed to answer this 
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question) and the second was if a physician had asked the subject about smoking hookah (which 
all respondents were asked to answer).  
The second survey for physicians examined their perspective about hookah. For the 
purpose of this research, this survey was only piloted among 19 physicians to identify if the most 
appropriate questions were asked. These piloted questions will be employed when designing a 
future research project. We conducted the survey completely online utilizing the internet tool 
SurveyMonkey.com. Subjects who were asked to complete the online survey were identified by 
the researchers as suitable and reliable candidates who would most likely fill out the survey. The 
physicians received an email with an advertisement stating the purpose of the research, who is 
conducting it, general information about hookah and lastly a link to the survey.  
The survey for physicians is completely different than the survey for students. It was 
shorter since we assumed busy physicians would be hesitant to fill out a long survey. The survey 
asked some key demographic information of the physicians. We inquired what field each 
physician was board certified in, the year they completed their residency training, and the type of 
setting the physician works in (private practice, group practice, community hospital, academic 
hospital), and the physicians geographic location (rural, suburban, urban). Additionally, this 
survey determined what physicians know about hookah if they discuss it with their patients. 
These questions were asked in a yes or no format. Despite its length, the survey provides 
valuable data that can address several important theories concerning hookah and physicians.  
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Conceptual Framework Guide 
 
Below is the theoretical framework upon which this study is based. It is clear that 
hookah’s popularity is rising in the United Stated especially among college aged students for a 
variety of reasons described. This has been measured by high prevalence rates as well as the 
constant growing number of hookah bars. Concurrently, there is emerging medical literature that 
states the multiple, severe dangers of smoking hookah. It cannot be expected of the general 
population and especially of college students to process and understand this medical research. 
Also, the medical findings about hookah are often not reported by the public domain news 
outlets so the information is never disseminated to the general population by conventional 
methods. Despite these allowances for why the average person is unaware of the growing hookah 
problem, it is the duty of physicians to not only know it but share the information with their 
patients who can benefit from it. There are two possible reasons why this pertinent health 
information has not made its way to the hookah smokers. One is that the physicians themselves 
do not know the dangers of hookah. The only realistic explanation for this would be from not 
reading the current literature; another alternative would be physicians not understanding the 
significance of the medical literature but this is doubtful. A second plausible explanation why 
college students are not aware of hookah’s negative health effects is because physicians who are 
aware of the dangers do not discuss them with their patients. This is a communication problem 
and not an ignorance issue. This study aims to differentiate which cause it is since the 
appropriate solution hinders on this crucial distinction. Additionally, the educational materials 
that this project creates in order to reduce hookah prevalence will be catered depending on the 
results of our surveys.  
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Figure 2: Study’s theoretical framework 
 
Contribution of this Study 
 
 Even though there has been a moderate amount of information learned about hookah, 
most of these studies have focused on users. Hookah smoker’s health effects, beliefs, and habits 
have all been identified by the literature. While this information is vital to understanding the 
growing public health issue of hookah, this approach leaves out a key factor in why this 
unhealthy activity has been able to spread. Physicians are charged by society to educate, inform, 
and direct patients towards a healthier lifestyle. While physicians are able to do so the vast 
majority of the time, these professionals are susceptible to a lack of awareness and knowledge as 
well. This is especially true when dealing with hookah for two reasons. One is that hookah is a 
new phenomenon that was almost unheard of in the United States fifteen to twenty years ago. 
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Many current practicing physicians completed their medical training prior to this period and thus 
the only way for these physicians to learn about the consequences of hookah is through their own 
continuing education. Physicians are notoriously busy and often the time they spend reading 
medical journals is dwarfed by the scope of the medical literature produced yearly. Secondly, 
hookah on the surface does not pose an imminent threat such as an infectious disease outbreak. 
Until now, this has allowed hookah to spread almost unnoticed by the medical establishment’s 
radar. Times have clearly changed and physicians need to have a role in educating patients about 
the dangers of hookah like they do for cigarettes. 
 By accomplishing our second and third purposes, our research makes significant 
contributions to current hookah knowledge in three ways. First, our study included a survey of 
college students to determine if these students asked a healthcare professional about hookah. 
This is crucial because if a patient is self-motivated to discuss hookah with their physician, it 
means that he/she had questions or concerns. This is the first step to getting accurate health 
information – bringing up the topic with a healthcare professional. However, not every person 
with questions does ask. Many individuals are hesitant to talk to a physician about an alarming 
topic because they may fear what the doctor has to say or they simply forget since that is not the 
acute problem that brought the patient into the doctor’s office. Ultimately, for every individual 
that did voice their concern about hookah there are others who did not.  
Second, we surveyed physicians to gain insight into their knowledge about hookah and 
whether they discuss it specifically with patients. This is important because physician guidance 
and monitoring of behaviors is crucial in order to direct a patient to a healthier lifestyle. 
However, if the physician him/herself is limited in knowledge of a behavior, lack resources, or 
does not openly speak to a patient about it, the essential physician and patient relationship has 
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failed to work. This study is the first to investigate this possibility as an explanation for the 
recent growth of hookah use.  
Finally, we took the information gained from the surveys to create educational materials 
that could be distributed by both physicians as well as universities to decrease the incidence and 
prevalence of hookah smoking in the 18-22 year old age range. The available materials to 
educate people about hookah are limited and scattered. It is important to get reliable, accurate, 
and poignant information in the hands of potential and current hookah smokers to limit and 
reduce its already widespread use. We developed that necessary, consolidated, and credible 
resource.  
 
Institutional Review Board Considerations: 
 
 The project was initially submitted to the Drexel University Institutional Review Board 
on January 15, 2009 under the exempt 2 category since the surveys used for the research are 
completely anonymous and do not contain a single identifier as defined by the university. The 
first submission was returned on January 21, 2009 with some required revisions. These 
corrections were made and submitted on January 25, 2009. Again, the second submission was 
returned on February 4, 2009 with additional corrections needed. These were fulfilled and 
resubmitted to the institutional review board on February 5, 2009. Approval for the project under 
the Exempt 2 category from the institutional review board was granted on February 5, 2009 and 
researchers were notified of the decision on February 9, 2009.  
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 All student survey participants were explicitly told of the confidential, anonymous, and 
private nature of the survey. In addition, each student survey had a consent statement at the top 
that said:  
I understand that I am about to complete a survey about smoking hookah. I am not being 
coerced and doing so by my own will. I consent to filling out this survey. This survey is 
being administered in a private and confidential matter.    Yes     No 
 
Having the “Yes” box checked was a requirement for the survey to be included in the sample 
group. Each survey that was collected satisfied this condition. For the physician survey, there 
was no such consent statement. In the original proposal, we expected that we would be mass 
emailing physicians by sending it out through a professional group’s (the American Academy of 
Pediatricians Pennsylvania Chapter) email list. Surveymonkey.com was instructed to not 
maintain a record of the respondents IP address or any other login information to preserve the 
confidentiality of the physicians to the best of our ability. However, the study design for the 
physician portion changed making it harder to keep these responses confidential. Each physician 
who filled out the survey had been asked directly so the anonymity of the survey was slightly 
compromised. Still, Surveymonkey.com did not collect any personal information so it was still 
impossible for us to determine how each participant responded.  
 
Human Subject Considerations:  
 
This unique study involved greatly appreciated participation from several hundred 
undergraduate students at Drexel University. While these students took the time to fill out the 
survey and help us explore the questions we had, we felt that it was unethical to simply walk 
away from these students who just informed us that they smoke hookah and may be unaware of 
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the negative health risks of doing so. To assist the students as well as keeping with our goal of 
educating as many people possible about hookah, it was decided that each subject who would be 
given a researcher generated “Hookah Fact Sheet” afterwards. Much of the facts presented on the 
sheet were taken directly from the background literature review conducted for our project. These 
facts were especially selected to help educate the students about the dangers of hookah but to 
also dispel the well known myths and misconceptions about it. Furthermore, the students were 
guided to several websites specifically targeted at helping teenage smokers quit. These websites 
focused mostly on cigarettes and not hookah. Although cigarette smoking cessation was not the 
main focus of the project, these resources could be applied to frequent hookah users as well 
because they both deal with nicotine addiction. 
 
Data Analysis Section:  
  
 Data for both surveys were handled and evaluated differently. Once a student completed 
a survey, they were instructed to place it into a folder dedicated for finished surveys. At the end 
of each day, the results from the surveys collected were entered into a Microsoft Office Excel 
2007 spreadsheet that mirrored the survey itself to allow a running tally of how students 
responded to each question. Responses were coded allowing us to convert the words of the 
survey into a numeric system. For each question and answer choice, the coding guide can be 
found in the appendix. This spreadsheet was then imported into SPSS Version 17 for proper data 
analysis. Initially, some general frequency charts were created. Next, the variables were 
examined among hookah users and non-users; a Chi^2 statistical test was applied to determine if 
the proportion between these two groups significantly differed for each characteristic. This was 
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done in order to test one secondary hypothesis. After this initial analysis, we dissected the data 
further to run various logistic regression models to determine if there were any predictive traits 
of hookah users vs. non-users and heavy-users vs. non-frequent users; this was also two of the 
secondary hypotheses.  
 For the physician survey, it was impossible to test for the suggested hypotheses. Since we 
only piloted the survey, there was an insufficient sample size to accurately calculate the 
necessary statistics. Regardless, this initial data is a crucial step to refining our questions and 
survey in order to generate the best ones possible to ask to a much larger sample of physicians. 
We compiled a frequency table and present/discuss some early findings.  
 Finally, for the policy review, the data was collected from public governmental records of 
the recent Clean Air Acts that had been passed first by Philadelphia and then Pennsylvania. 
Additionally, data was provided by the American Lung Association’s State Legislated Actions 
on Tobacco Issues website. This data was compiled and analyzed for relevant information that 
would be a starting point for the broader policy discussion/recommendations that follow. 
 
Results: 
 
Student Survey 
 
 375 completed student surveys were included in the statistical analysis for the study. 
Although 454 individuals were approached to participate, many declined (52 people) and several 
who did complete surveys (27 people) were later excluded because these potential subjects did 
not meet inclusion criteria. No baseline information was collected for this group making it is 
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impossible to compare the characteristics of these 79 individuals who refused to complete the 
survey with the 375 people who did agree to fill it out.  
 From the 375 surveys collected, a total of 13 subjects did not know what hookah was. 
These students were instructed to answer only some questions however this skip pattern was 
often ignored or incorrectly followed. Only demographic data was included in the final analysis 
for these 13 individuals (3.5% of the total sample). The age breakdown of the sample was 
relatively equivalent with 49.3% being 18-20 years old while 50.7% were 21 or older. The 
sample also was very racially diverse which is important since the Drexel undergraduate 
population is just as multicultural as reported by university.82 Although the predominant self 
reported racial group was white (45.3%), 6.7% of the sample characterized themselves as 
African American, 14.1% classified themselves as East Asian, 18.1% denoted South Asian as 
their race, and 6.1% choose Native American/Alaskan/Other. Finally, about equal proportions of 
the sample (48.5% vs. 51.5%, respectively) lived either under 10 miles or more than 10 miles 
away from a university or college.  
 Table 1 shows the actual count and percentage for each survey question for the other 362 
individuals differentiated by hookah users compared to non-users. Of the sample, a staggering 
75.7% have smoked hookah at least once in his/her life with over 1 in 5 (22.6%) reporting that 
he/she smoke hookah at least a few times a month. Some select individuals even stated that they 
smoke hookah as often as a few times every day. Although smoking hookah is highly prevalent 
in this sample, only 17 students or approximately 4.7% (95% CI = 2.52%, 6.88%) of the sample 
reported a physician specifically asking the student if he/she has smoked hookah. Interesting 
enough, the students themselves were more inclined to bring up hookah as a health concern to 
their physician. In the sample, 36 students (12.7%, 95% CI = 7.7%, 16.7%) told their physician 
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that they smoke or tried hookah without being asked about it. When comparing hookah users 
with non-users, the only statistically significant variables that differed was race (p = .019, Table 
1), belief about the health hazard of hookah (p = .032, Table 1), and marijuana use (p <.000, 
Table 1). Age, distance from a university, and when the individual learned about hookah did not 
meaningfully correlate with hookah usage.  
To test the secondary hypotheses that there are certain characteristics that can help 
predict a students’ inclination to try hookah or be a frequent hookah smoker, binomial and 
multinomial logistic regression analyses were conducted to calculate pertinent odds ratio for a 
variety of factors. These models were then adjusted for some other study variables. The results of 
both models are presented in Table 2. Several factors were not included in the table since the 
results from the model proved non-significant or there were simply not enough data to accurately 
perform the calculations. This is a major factor for why many of the other illegal drugs asked 
about in the survey were excluded from this analysis.   
 
In both unadjusted and adjusted logistic regression models (OR = 2.035 and 2.193, 
respectively from Table 2), individuals who believed hookah was healthier than smoking 
cigarettes were significantly associated with being more likely to try/smoke hookah than non-
hooker users. Unforeseeably, the adjusted model also showed that students who believed hookah 
was unhealthier than cigarettes were also at a higher odds to try/smoke hookah (OR = 2.319, 
Table 2). Additionally, marijuana use was a strong predictor whether a student had tried/smoked 
hookah. In both unadjusted (OR = 3.173, Table 2) and adjusted (OR = 3.530, Table 2) models, 
marijuana users were at much higher odds to try/smoke hookah than non-users.  
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Table #1: Percent distribution of sociodemographic and hookah use characteristics of sample for hookah users vs. non-
hookah users (N=362) 
 Has Smoked Hookah 
N = 284 (75.7%)a 
Has Never Smoked Hookah 
N = 78 (20.8%) a 
P-value 
 (alpha = .05)b 
Age                                                     18-20 years old 
21 and older 
133 (46.8%) 
151(53.2%) 
 43(55.1%)  
35(44.9%) 
.194 
 Where is your hometown? 
<10 miles from a university or college 
>10 miles from a university or college 
 
137(48.2%) 
147(51.8%) 
 
37(47.4%) 
41(52.6%) 
 
.900 
Race                                                                
                                                                           White 
African American 
East Asian 
South Asian 
Middle Eastern 
Native American/Alaskan 
Other 
 
130(45.8%) 
11(3.9%) 
38(13.4%) 
56(19.7%) 
30(10.6%) 
2(.7%) 
17(6%) 
 
34(43.6%) 
11(14.1%) 
13(16.7%) 
12(15.4%) 
6(7.7%) 
1(1.3%) 
1(1.3%) 
 
.019 
Are you of Hispanic decent? 
No 
Yes 
 
272(95.8%) 
12(4.2%) 
 
75(96.2%) 
3(3.8%) 
 
.882 
When did you learn about hookah? 
Before college began 
After college began 
 
171(60.2% 
113(39.8%) 
 
43(55.1%) 
34(44.9%) 
 
.419 
How often do you smoke hookah? 
Once/few times in my life 
Once/few times a year 
Once a month 
Few times a month 
Once a day 
Few times a day 
 
104(36.6%) 
82(28.9%) 
34(12%) 
49(17.3%) 
11(3.9%) 
4(1.4%) 
 
*N/A 
*N/A 
*N/A 
*N/A 
*N/A 
*N/A 
  
 
No test performed; 
subgroup analysis 
illogical 
Have you ever told a physician you smoke/tried 
hookah?                                                                Yes 
No 
 
36(12.7%) 
248(87.3%) 
 
*N/A 
*N/A 
No test performed; 
subgroup analysis 
illogical 
Do you smoke cigarettes? 
Yes 
No 
 
60(21.1%) 
224(78.9%) 
 
9(11.5%) 
69(88.5%) 
 
.056 
Would you identify yourself as a smoker? 
Yes 
No 
 
52(18.3%) 
232(81.7%) 
 
9(11.5%) 
69(88.5%) 
 
.157 
If someone asks you, “Do you smoke?” – how do 
you respond?                                                       Yes 
No 
 
55(19.4%) 
229(80.6%) 
 
9(11.5%) 
69(88.5%) 
 
.108 
Has a physician ever asked you if you smoked 
hookah?                                                                Yes 
No 
 
15(5.3%) 
269(94.7%) 
 
2(2.6%) 
75(97.4%) 
 
.315 
How socially acceptable is smoking hookah? 
More than cigarettes 
Less than cigarettes 
About the same 
 
198(69.7%) 
36(12.7%) 
50(17.6%) 
 
47(60.3%) 
15(19.2%) 
16(20.5%) 
 
.228 
Do you believe smoking hookah is healthier than 
smoking cigarettes?                                            Yes 
No  
They are the same 
 
164(57.4%) 
59(20.8%) 
61(21.5%) 
 
37(47.4%) 
13(16.7%) 
28(35.9%) 
 
.032 
**Which of the following have you tried? 
I do not wish to respond 
Marijuana 
Cocaine 
Heroin 
Ecstasy 
Alcohol 
Crack 
 
67(23.6%) 
165(58.1%) 
26(9.2%) 
4(1.4%) 
14(4.9%) 
205(72.2%) 
5(1.8%) 
 
26(33.3%) 
26(33.3%) 
3(3.8%) 
0 
0 
50(64.1%) 
0 
 
.081 
<.000 
.195 
.324 
.060 
.623 
.269 
a = Percentages are corrected to account for the 13 individuals (3.5% of sample) who did not know what hookah is.  
b = The p-value is from a 2x2 Pearson chi squared test to examine differences between those individuals who had smoked 
hookah vs. those who had never smoked hookah for given variable 
*= Individuals who had never smoked hookah were instructed to answer only certain questions 
** = Does not add up to 100% because individuals were asked to select all that applied; these values represent the percentage 
hookah smokers vs. non-hookah smokers who have engaged in that behavior. 
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Table #2: Odds ratios from logistic regression models for various predictors of hookah smokers vs. non-
smokers and frequent hookah smokers vs. non-frequent users 
 
 
 
OR (95% CI) for Hookah Users (N = 284) 
vs. Non Users (N = 78) 
OR (95% CI) For Frequent Users (N = 64) 
vs. Infrequent Users (N = 220)** 
 Unadjusted *Adjusted Unadjusted *Adjusted 
Hookah Compared to 
Cigarettes 
    
Less Healthy 2.083 (.985, 4.405) 2.319 (1.082, 4.974) .544 (.229, 1.287) .509 (.210, 1.237) 
Same Health Effects  
(Reference) 
1.0 1.0 1.0 1.0 
Healthier  2.035(1.148, 3.606) 2.193 (1.220, 3.942) .782 (.369, 1.656) .741 (.345, 1.591) 
Social acceptability 
compared to cigarettes 
    
Less Acceptable .768(.337, 1.752) .767 (.333, 1.765) 1.011 (.389, 2.629) .994 (.373, 2.650) 
Same Acceptability 
(Reference) 
1.0 1.0 1.0 1.0 
More Acceptable 1.348(.706, 2.573) 1.325 (.689, 2.548) 1.536 (.757, 3.119) 1.699 (.820, 3.522) 
Cigarette Smoking     
Smokes Cigarettes .487 (.230, 1.032) .474 (.221, 1.014) 2.276 (1.212, 4.239) 2.762 (1.430, 5.337) 
Does not smoke 
cigarettes (Reference) 
1.0 1.0 1.0 1.0 
 Drug Use (Reference 
group is non-users): 
    
Marijuana 3.173 (1.696, 5.938) 3.530 (1.837, 6.782) 1.042 (.506, 2.144) .915 (.431, 1.944) 
Cocaine 2.223 (.646, 7.650) 2.307 (.660, 8.062) .861 (.340, 2.178) .728 (.280, 1.894) 
Alcohol .638 (.148, 3.151) .843 (.177, 4.022) 2.336 (.709, 7.697) 2.602 (.756, 8.960) 
 
*Adjusted for age, race of subject as well as when the subject learned about hookah and how far the individual lives 
from a university 
** = Definition of heavy user was smoking hookah more than once a month.   
Bold = p-value significant at alpha = .05 
  
 
 
To analyze the secondary hypothesis that there are certain characteristics that predict who 
is more likely to be a high-volume hookah smoker, it was first necessary to establish the 
definition of one. For our study, a frequent hookah user was an individual who indicated on the 
survey that they smoke hookah at least a few times a month. This logically includes the hookah 
users who smoke once a day or a few times a day. In total, there were 64 students (22.6% of the 
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sample of hookah users; N = 284) who met our definition. These students were then re-coded 
into a dichotomous variable (heavy hookah user vs. non-frequent hookah user) to be used for 
these analyses. Interestingly, many of the links which showed significance for hookah users vs. 
non-hookah users did not prove to be associated with high volume hookah users vs. individuals 
who just tried hookah or smoke very rarely. One relation did become apparent however through 
this analysis which was individuals who self-reported smoking cigarettes, in both unadjusted and 
adjusted models (OR = 2.276 and 2.762, respectively from Table 2) were strongly associated 
with being frequent hookah users. 
Several other note worthy observations are that among the 64 students who were deemed 
to be high volume hookah smokers, 44 (68.8%) responded that they answer no when asked if he 
or she is a smoker, 43 (67.2%) do not identify themselves as a smoker, 53 (82.8%) have never 
told a physician about their hookah use, and 55 (85.9%) were never asked by a physician about 
smoking hookah.  
 
Physician Survey 
 
 For the pilot study, 43 emails were sent directly to suitable physicians. Most of these 
physicians were associated with the St. Christopher’s Children’s Hospital in Philadelphia, PA 
and the Children’s Hospital of Pittsburgh in Pittsburgh, PA (as exemplified by the responses to 
several of demographic questions). The physicians were sent an email containing information 
about the project, a brief description of what hookah is, and a link for the survey. Out of the 43 
emails sent, 19 physicians responded and completed the survey. The results are presented below 
in Table 3.  
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 The sample of physicians, although small in number, represents a very varied group. 
There are older physicians such as the two individuals who indicated that they finished their 
medical training 24 years ago in 1985 as well as new physicians who completed their training 
only a few years ago. Also, several of the physicians are not only pediatricians but more 
importantly adolescent medicine physicians who focus on issues surround older teens and young 
adults. In any case, doctors are critical to preventing the further use of hookah because they can 
educate teens about the negative effects of hookah before the patient may be exposed to it in a 
peer-pressured filled college setting.  Finally, the physicians work in a mixture of settings from 
group practices to large academic centers.  
As seen with the student survey, physicians themselves admitted that they do not 
consistently ask patients about smoking hookah. Only one physician (5.3%, Table 3) stated that 
they ask patients while the other eighteen said they do not. Also similar to the student survey, the 
patients were more likely to bring up hookah; three physicians had been asked by a patient about 
it (15.8%, Table 3).  
These preliminary results have yielded some unexpected data. For instance, the six 
individuals who had cited that they had zero knowledge about hookah prior to this survey had all 
completed their medical training after 2001. This suggests that our proposed hypothesis that 
older physicians are less likely to know about hookah should be rejected. Also, this is alarming 
because in 2001, hookah was no longer completely outside of the medical establishment’s radar 
due to research conducted in previous years. One would hope that as more and more information 
becomes available, a significant effort would be made to educate new physicians about it 
however this does not seem to be the case.  
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Table #3: Physician’s responses to survey questions about hookah with accompanying percentages; N = 19 
 Number of responses (%) 
N = 19 
Field of Board Certification   
Pediatrics 13 (68.4%) 
Pediatrics and Adolescent Medicine 5 (26.3%) 
Internal Medicine 1 (5.3%) 
Medical training completion year  
1985-1989 3 (15.8%) 
1990-1994 1 (5.3%) 
1995-1999 4 (21%) 
2000-2004 9 (47.4%) 
2005-2009 2 (10.5%) 
Geographic location of practice  
Rural Area 0 (0%) 
Suburban Area 1 (5.3%) 
Major City 18 (94.7%) 
Type of practice/setting*  
Solo Practice 0 (0%) 
Group Practice 1 (5.3%) 
Community Hospital 1 (5.3%) 
Children’s Hospital 13 (68.4%) 
Academic Center 9 (47.4%) 
Percentage of patients 16 years or older  
None 1 (5.3%) 
Less than 10% 2 (10.5%) 
10-50% 8 (42.1%) 
50%-100% 8 (42.1%) 
Hookah knowledge (prior to survey)  
Zero Knowledge 6 (31.6%) 
I have heard of it, but have never seen one or aware of 
anyone who has smoked it. 
5 (26.3%) 
I have discussed hookah with patients and/or colleagues. 6 (31.6%) 
I have personally used or been with people who use 
hookah. 
2 (10.5%) 
Do you ask patients if they smoke hookah?   
Yes 1 (5.3%) 
No 18 (94.7%) 
Has any patient ever told you that they have 
tried/smoke hookah? 
 
Yes 3 (15.8%) 
No 16 (84.2%) 
Do you have resources to give to your patients about 
the hazards of smoking hookah?  
 
Yes 3 (15.8%) 
No 16 (84.2%) 
Would you be interested in learning more about 
hookah, its health effects, and prevalence rates? 
 
Yes 18 (94.7%) 
No 1 (5.3%) 
 
* = Percentages add up to more than 100% because physicians were able to select multiple responses. 
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However, not all of the physicians were hookah naïve. In fact, some physicians (10.5%) 
stated that they had personally used or been with someone who has used hookah. Also, 31.6% (6 
out of 19 physicians) reported that they had discussed hookah with a patient and/or colleague. 
This information helps give insight on the debate of whether physicians are simply ignorant to 
the hookah problem or that they do not communicate about it with patients. The early data 
indicates that the problem appears to be both.  
As for some of the other secondary hypothesis we hoped to uncover, this pilot study 
proved too microscopic to yield enough data. We were unable to collect data from a solo 
practitioner so our hypothesis that they were less likely to know about hookah cannot be 
investigated. Additionally, our hypothesis that rural physicians do not know what hookah is 
could not be probed because none of the respondents classified themselves as working in a rural 
area.  
Another important highlight related to lack of hookah knowledge among physicians is 
that the majority of this sample practice in large cities (94.7%, Table 3). Large cities with large 
student populations (such as Pittsburgh and Philadelphia) are the epicenter of the hookah 
problem since this is where hookah lounges are located. Not only do these physicians not know 
enough about hookah to discuss it with patients, but many (84.2%, Table 3) do not have 
appropriate medical resources to share. This deficit in information needs to be corrected before 
any substantial gains can be made to reduce hookah usage.  
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Discussion 
 
 In this sample, hookah smoking was highly prevalent with over 75% of the subjects 
doing it at least once in their life. Although many never smoked it more than a few times total, 
the problem of hookah is valid and real. This is exemplified by the fact that over 20% of the 
sample smoked hookah several times a month and some even smoking a few times a day. 
However, both student and physician surveys make it evident that many doctors do not ask 
patients about it. Both surveys confirmed that approximately 5% of physicians ask patients about 
smoking hookah. This is a rate that is unsatisfactory to say the least when compared to other life-
style behaviors physicians often discuss with patients. In the medical literature, it is estimated 
that physicians discussed dieting with 50% of their patients, exercise with 56%, and smoking 
status with 77% 83.  There has also been published evidence that physician management 
including conversations about these behaviors can help change them in a positive manner leading 
to healthier patients 84. Clearly hookah is not talked about nearly as much as these other activities 
and as a result physicians are passing up the chance to help alter patient’s poor health behavior.  
This problem is even more upsetting when confronted with the fact that most colleges 
require each incoming student to undergo a physical before starting school. That is a very 
significant opportunity to discuss hookah with the adolescent. The time before starting college is 
a crucial juncture to prevent students from smoking hookah because many do not know what it is 
yet.  In our sample, approximately 40% of the students first heard about hookah while in college. 
It is imperative that a physician be the first to discuss hookah with a potential smoker because 
he/she can set the record straight without having to compete with the numerous myths about 
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hookah described earlier. By giving accurate health information, a physician has the capability to 
prevent many from even trying hookah.  
Many people would claim that since approximately 77% of physicians ask about 
smoking, it is equivalent to discussing tobacco and thus talking about hookah. Our student 
survey results argue that this is not sufficient to yield the truth about whether one has 
tried/smokes hookah. In our sample, 81.7% of the individuals who smoked hookah do not 
identify themselves as being a smoker and 80.6% would answer no when asked the question 
“Are you a smoker”? Hookah presents a unique challenge to the medical community that needs 
to be confronted directly because a proxy message such as the negative health effects of cigarette 
smoking is not sufficient enough to stop people from smoking/trying hookah. 
Another metric to confirm that physicians do a poor job discussing hookah with patients 
is the fact that patients asked doctors about hookah more frequently than the other way around. 
Time with one’s doctor is precious and limited. Most individuals understand this. By willing to 
spend that time asking/talking about hookah, it must be a health concern for which the patient is 
seeking medical guidance. Unfortunately, if most physicians are like the ones included in our 
pilot study of doctors then most of these individuals will not receive the counseling they need. 
Out of 19 physicians, 6 reported having zero knowledge about hookah (31.6%).  
 Regarding the secondary hypothesis, there were several characteristics of hookah 
smokers that could be statistically proven to be significantly different than non-hookah smokers. 
Race, marijuana use, and understanding the health implications of smoking hookah were the 
most prominent factors. The most interesting finding was from the model created to see if any 
variable could help predict who was a hookah smoker. When adjusted for various factors both 
subjects who believed hookah was healthier than cigarettes and those who thought hookah was 
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less healthy had greater odds for smoking it. One plausible explanation for why students, 
regardless of perceived harm from hookah, still smoke it is the ubiquitous nature of the hookah 
culture. Even if a person thinks smoking hookah is a poor health behavior, it does not dissuade 
them enough from trying it because perhaps they were placed in a peer-pressure situation or 
decided to go with friends to a hookah bar as a social outing/experience. 
This finding may also reflect the lack of basic knowledge and information among hookah 
smokers to estimate the harm of the activity. Some antidotal evidence to prove this can come 
from the experience of the researcher collecting the surveys. On numerous occasions, students 
who were completing the survey would get to the health question and would respond with an 
aloud “I don’t know” or “I have never thought about that”. Additionally, many subjects after 
completing the survey would ask the researcher about the health consequences of hookah due to 
the question on the survey. Thankfully the project had been designed to give these individuals 
accurate information about hookah through the use of the researcher generated fact sheet. After 
reading the fact sheet, many subjects remarked how shocked and little he/she really knew about 
hookah. Several individuals even commented how the factsheet was a “major downer” since it 
destroyed many of the myths about hookah which allowed him/her to enjoy the activity guilt 
free.   
Perception of social acceptability did not differ significantly among the various groups 
under study (hookah users vs. non-users as well as high-volume users vs. intermittent users). 
This was unanticipated since we believed that individuals who thought hookah was more 
acceptable would more likely be hookah smokers. The most likely reason this theory did not hold 
true is due to the fact that all most subjects found hookah to be more acceptable that smoking 
cigarettes regardless of their own hookah status. Over 67% of the sample (N=362) believed this 
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to be true including over 60% of non-hookah smokers thinking that it was more socially 
acceptable. This is consistent with other studies which have also suggested that hookah is 
received well socially because of its sweet flavor, cultural appeal, and perception of being a cool 
activity. 85 
Another secondary hypothesis tested was certain characteristics of heavy hookah users 
vs. non-heavy users could predict who was at higher odds to fall into the former group. The 
logistic regression model showed that the only characteristic that proved to be statistically 
significant was high-volume hookah smokers are at greater odds of being a cigarette smoker as 
well. This logically makes sense since both products contain highly addictive nicotine so most 
smokers most likely do not discriminate against the source. As seen in other studies, most 
individuals who smoke hookah do not smoke cigarettes yet there is some correlation the other 
way around (cigarette smokers are more likely to smoke hookah) 86. Surprisingly, the strong 
relationship between marijuana use and hookah disappeared when tested against frequent vs. 
sporadic users. This suggests that individuals may be more inclined to try certain risky health 
behaviors once or a few times, such as smoking hookah or smoking marijuana, but this 
experimentation does not lead to continued use of both substances. 
 Although this study aimed to examine hookah smoking prevalence rates in the Drexel 
University undergraduate population, it may have over inflated the percentage because several 
students initially approached to complete the survey stated that they did not know/smoke hookah 
and declined to participate. Although this was no more than 5 of the 52 people who refused to 
complete the survey, this selection bias does slightly and artificially increases the hookah 
smoking rate. Another limitation of the study was the relatively mediocre response rate (44%) 
among the physicians emailed to fill out the pilot survey. Perhaps doctors who already knew 
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about hookah and discussed it with patients were less likely to fill out the survey because they 
were not as interested as those who had never heard about it before. A final limitation of the 
study is the student survey tool itself had not been validated or piloted in order to make sure it 
elicited the best information possible.  
On the other hand, one strong point of the study was the systematic manner in which the 
surveys were collected. This design restricted the researcher’s natural inclination to survey 
subjects who appeared to be more likely hookah smokers (i.e. individuals who happened to be 
outside smoking a cigarette or individuals of a certain ethnic group).  Also, the study design to 
give participants a factsheet about hookah proved to be valuable not only for the study but for the 
well being of the participants. Although it is impossible to determine by concrete numbers what 
effect the information about hookah had on the subjects, it is safe to assume that some of those 
students will think twice before smoking hookah again. A final strength of the study was the 
careful collection and compilation of data which was rigorously checked to make sure the 
responses from the survey were properly coded into Excel and then later into SPSS v17.  
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Current Hookah/Tobacco Public Policy 
 The purpose of this section is to examine the current policies and laws that govern 
hookah bars and hookah itself. There are two realms of public health policy that must be 
considered in regards to hookah. One is lawful indoor smoking considering the recent evolution 
of bans against it and secondly purchasing/selling tobacco products which include shisha. This 
second section focuses more on tobacco/cigarette sales since hookah data was difficult to 
procure. Nonetheless, the comments for cigarettes apply to shisha as well. To restrict the 
potentially endless discussion about policies and laws, this paper will focus on those affecting 
Drexel University in Philadelphia, Pennsylvania. The policies for indoor smoking and tobacco 
sales will be stratified into three organization levels: Drexel’s institutional guidelines, 
Philadelphia’s policy, and finally Pennsylvania’s policy.   
 
Indoor Smoking Bans 
 
 Over the last twenty years there has been a growing nationwide movement to ban 
smoking in public spaces. The motivation of such bans is directly related to the discovery and 
further research of the negative health impact of secondhand smoke and a warning in 1986 by 
then U.S. Surgeon General C. Everett Coop in the form of a surgeon general’s report 87. In 1990, 
the city of San Luis Obispo in California became the first municipality to outlaw smoking 
indoors at public spaces including bars and restaurants 88.  This trend spread from cities and 
states alike in an attempt to reduce harmful second hand smoke for not only other patrons of the 
businesses but more importantly the employees of these establishments who are constantly 
exposed to secondhand smoke during their entire shift. In 1994, California became the first state 
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in the country to ban indoor smoking including work places, bars, and restaurants 89. Although 
this act did not go into effect till 1998, it still was a bold step in the fight against secondhand 
smoke 90. Since then many states have followed California’s lead in order to create a healthier 
environment for their population. 
 
• Drexel University’s Policy 
o Drexel University has instituted a university-wide smoking ban 90. This ban has a 
couple of components. This policy prohibits smoking within twenty feet of any 
entrance or exit owned by the university 91. Additionally, the policy does not 
allow for any smoking indoors in any university owned property including dorm 
rooms 92. While the smoke-free university policy does not specifically mention 
shisha, since it is tobacco these policies do apply. Hookahs are addressed directly 
under the university’s drug policy. The policy states that any all paraphernalia 
including “bongs, pipes, hookahs, water pipes” are not permitted on university 
property and can be confiscated 93. It is interesting that although hookahs 
traditionally are not meant to be used to consume drugs, the university has taken 
the viewpoint that this is the sole purpose of such a device and has labeled it drug 
paraphernalia. In any case, both tobacco in any form and hookahs are not 
permitted on university property.  
• Philadelphia’s Policy 
o Philadelphia following the example of many other municipalities enacted a law to 
prohibit smoking indoors. Bill number 050063-A entitled the Clean Indoor Air 
Worker Protection Law was introduced to the city council on February 3, 2005 94. 
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The bill was passed by the city council on June 15, 2006 and then signed into law 
by mayor John F. Street on September 14, 2006 95. However, it was not until 
January 8, 2007 when the law officially took effect. 96 The Clean Indoor Air 
Worker Protection Law outlawed smoking indoors in all city restaurants and bars 
among several other public locations 97. However, hookah bars are not considered 
to be in the same category as a standard bar. Hookah bars fall under the category 
of “specialty tobacco establishment” and thus are subject to different statutes of 
the law 98. Under this designation, hookah bars are allowed to operate as long as 
the “on-site sales or rentals of tobacco, tobacco related products and accessories 
for consumption or use on the premises comprise fifteen percent (15%) or more of 
gross sales on an annual basis.” 99  
• Pennsylvania’s Policy 
o Pennsylvania only recently adopted a statewide indoor smoking ban. Senate Bill 
246 was passed by the state senate on June 10, 2008 and Governor Ed Rendell 
signed the bill, also known as Pennsylvania’s Clean Indoor Air Act, into law on 
June 13, 2008 100. This law did not go into effect until September 11, 2008 101. 
This law effectively banned indoor smoking in every Pennsylvania municipality 
around the state except for Philadelphia which was allowed to retain the Clean 
Indoor Air Worker Protection Law (since it was already in place) 102. There are 
many exceptions to the law; five of which require review by the Pennsylvania 
Department of Health 103. These five are: type 1 drinking establishment (bar only), 
type II drinking establishment (bar/restaurant), type 1 cigar bar, type II cigar bars, 
and tobacco shops 104. These businesses can petition the Department of Health in 
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order to allow smoking within their establishments 105. Some other exemptions are 
built in and are not subject to a review process, such as 25% of casino gaming 
floors can have smokers106. Hookah bars fall under the category of type II cigar 
bars 107. This classification mandates that hookah bars must have “total annual 
sales of tobacco products…of at least 15% of the combined gross sales of the 
establishment”. 108  
 
Criticisms and Recommendations of Indoor Smoking Bans 
  
 The various pieces of legislation discussed previously can be viewed as great 
advancements in the effort to reduce the harmful effects of smoking on the general population 
but as with any regulation, these laws and policies are not perfect.  
Drexel’s institutional policy is strict and comprehensive in order to eliminate smoking’s 
impact on the Drexel undergraduate population. However, a further examination of the situation 
reveals that there is a hidden issue. The problem is Drexel’s limited legal authority to implement 
their smoking ban beyond university owned property. As with any of the policies regulating 
indoor smoking, these ordinances do not apply to private residences. There is a large population 
of Drexel students who live “off-campus” in housing that is not administered through Drexel. In 
this housing, students are free to smoke hookah as they wish and often do.  
Off campus housing is where hookah use is at its greatest because students are not 
restricted from owning hookahs. The initial purchase of a hookah itself shows the addiction that 
some students have towards the activity. In addition, it is safe to assume for every one hookah 
there may upwards of 30-40 other students who, over the course of time, smoke from that same 
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one since it is such a social activity. Finding a place to buy a hookah is not all that difficult either 
since there are retailers littered among the general area where most Drexel students have off-
campus living arrangements.  
There have also been criticisms against Philadelphia’s smoke ban. One is that there is no 
transparency in how the city council members came up with the figure of 15%. It can be assumed 
that this figure is a product of intense debate but there is no certainty in this. From a strict public 
health viewpoint, a prudent policy recommendation is to higher income requirement. It is the 
easiest way to make it more arduous to obtain a “specialty tobacco establishment” designation 
and thus limit the multitude of businesses (including hookah bars) that now fall under that 
category. A second criticism is that even with a set income proportion that must come from 
tobacco sales, hookah bars determine their own prices and can insure that this requirement is 
going to be met. Hookah bars can do this through several ways. One that is often employed is to 
mandate that a hookah can only be shared among a set number of individuals i.e. two or three. 
This makes sure a large group of individuals must rent at least two or more hookahs increasing 
the amount of money made by the establishment from tobacco sales. Additionally, hookah bars 
make the price of renting a hookah with shisha more expensive than the food and drinks 
available to ensure the income requirement.  
Philadelphia is certainly not the leader when it comes to innovative approaches to dealing 
with hookah establishments. That designation goes to Boston, Massachusetts where city officials 
passed a future ban on all cigar and hookah bars in the city limits on December 11, 2008 109.  
Even though the law does not go into effect for 10 years 110, it shows the willingness to take a 
tough stand on hookah.    
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Pennsylvania’s Clean Indoor Air Act has come under heavy scrutiny from several groups 
who argue that this law is not strict enough. In the 2008 report titled State of Tobacco Control by 
the American Lung Association, Pennsylvania was given a “C grade” for its Smoke-free Air 
ordinances (a “A grade” being the best and a “F grade” being the worst) 111. The reason for this 
mediocre grade is that restaurants and bars are not completely smoke-free. Pennsylvania’s law 
allows for these establishments to apply for an exemption which many have and successfully 
received. At the end of 2008, there had been 3,224 businesses that applied for an exemption with 
1,727 receiving approval with over 600 establishments still under review 112. Additionally, the 
Clean Air Council, a nonprofit group dedicated to keeping air pollutant free, criticized the law 
for two reasons. The first is that the law does not protect every worker and some individuals in 
various occupations are still subject to smoke in the workplace 113. The group also condemned 
the act for restricting local municipalities from enacting tougher and stricter laws themselves. 114  
 
Tobacco Sales 
 
 During the 1960’s, there was a movement to create stronger laws to limit and regulate the 
tobacco industry since new emerging medical information started to show that smoking 
cigarettes was harmful and a primary source of cancer, respiratory disease, and heart disease 116. 
The first laws came after a 1964 report by the Surgeon General’s Advisory Committee on 
Smoking and Health which stated that smoking was related to lung cancer 117. This led to the 
1965 Federal Cigarette Labeling and Advertising Act which required all tobacco products must 
prominently display the surgeon general’s warning 118. In April 1970, the Public Health Cigarette 
Smoking Act (an amendment to the Federal Cigarette Labeling and Advertising Act) was passed 
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which prohibited tobacco ads on radio and television as of January 2, 1971119. This act was 
passed because of the growing literature that smoking was becoming a serious problem among 
youths and minors. Since then there have been several other laws limiting tobacco sales to 
minors most notably the Synar Amendment to the Federal Public Health Service Act which was 
passed by congress in 1992 120. This law stated the minimum age to purchase tobacco products 
would be 18 but shifted the responsibility of creating and enforcing such laws to the states 121. 
Tobacco legislation is constantly changing as various institutions, municipalities, and states enact 
tougher laws to combat this serious public health threat.  
 
• Drexel University’s Policy 
o Drexel University has instituted a university-wide smoking ban. This ban includes 
banning the sale of tobacco products on university owned property 122. Again, this 
is the strictest standpoint that the university can take. 
• Philadelphia’s Policy 
o Philadelphia has had several key pieces of legislation in place in order to limit the 
sale of tobacco products including shisha to minors. These city ordinances make it 
illegal for an individual to purchase tobacco products under the age of 18 123. In 
addition, when purchasing tobacco a person must present a photo I.D. if they 
appear to be under the age of 25 124. Thirdly, tobacco products must be kept in a 
locked case or behind the counter 125. The penalty for not following these laws 
can be up to $100 for first time offenders and up to $5,000 for repeat offenders 
126. These activities are constantly monitored and enforced by the Philadelphia 
Department of Public Health and the Philadelphia Department of Licenses and 
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Inspections. These rules and regulations are on par with many other cities around 
the country. 
• Pennsylvania’s Policy 
o Many of the laws that govern tobacco sales are regulated at the state level 
including taxes, licenses, and penalties for breaking these laws. Pennsylvania has 
a state wide excise tax on cigarettes of $1.35 per pack 127. The first such tax was 
created in 1935 and the last time it was increased was 2004 (from $1 to its current 
value) 128. The funds from this tax are used to various programs including health 
promotion programs. While this tax is specifically for cigarettes, shisha also has a 
similar tax since it is a tobacco product. The exact amount could not be 
determined. It is also Pennsylvania law that each retailer must have a license from 
the Department of Revenue to sell tobacco products 129. This license must be 
prominently displayed, is valid up to one year, and can be revoked for sale of 
tobacco products to minors 130. Additionally, there are monetary penalties if a 
retailer is found to be selling tobacco products to minors from $100 for the first 
offense to up to $5,000 for repeat offenders131.  
 
Criticisms and Recommendation for Tobacco Sales Policy 
 
  Although each entity above has tried to reduce tobacco sales and use, the ultimate 
outcome has not been truly effective for various reasons.  
 The major limiting factor for Drexel University achieving a genuine smoke free campus 
is geographic location. There are numerous vendors unaffiliated with the university who sell 
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tobacco products including shisha within a short distance from many university owned buildings 
and off campus student housing. For example, Charlie’s Food and Deli is located on 32nd and 
Spring Garden and sells cigarettes, shisha, coal, and hookahs as well. This is down the block 
from student housing and across the street from university owned property. Ironically, the Drexel 
population is why these businesses even thrive yet it is out of Drexel’s realm to control them.
 As for Philadelphia, the problem of controlling tobacco sales is not due to no legal 
authority but rather not having the political will to enact and enforce such laws. Currently, 27.3% 
of adults in Philadelphia smoke cigarettes132.The number of smokers have actually increased 
over the past few years despite efforts from city government to drive down cigarette use. 133 Not 
only does it lead to a large portion of the city’s morbidity and mortality, smoking indirectly adds 
millions of dollars to the local government’s healthcare expenditures.  
       New York City’s Health Department has been heralded as a pioneer for its tough stance on 
smoking and can serve as a model for what Philadelphia can do to help lower the growing 
number of smokers. NYC has attributed their success of bringing down smoking rates to 
17.5%134 (a 300,000 person decrease since 2002135) to a three pronged attack on the tobacco 
industry. One tactic employed by NYC includes the previously discussed indoor smoking ban. In 
addition to this, NYC has used stirring but sometimes controversial anti-smoking advertisements 
and a very large city tobacco tax. 136 
NYC’s poignant and assertive advertisements show individuals the realities of smoking. 
Although these ads have been criticized as going too far 137, they have been shown to be effective 
especially for immigrants and minorities.138 Philadelphia is seeing a burgeoning growth of these 
same groups in our population. The proven efficacy of these ads warrants the need for city 
officials to discuss starting a similar campaign.  
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Another strategy used by NYC was dramatically increasing the city’s tobacco tax in 
2002. 139 Currently, Philadelphia itself has no such tax on tobacco products. Even though there 
was an increase in the federal tobacco tax from $0.39 to $1.01 a pack in April 2009 (which is 
estimated to save 900,000 lives around the country) 140, the city itself has been slow to act on 
passing similar legislation. This is poor use of a very particular political and economical climate 
that is currently supportive of “sin taxes”.  The first use of a “sin tax” dates back to the early 
1500’s. 141 It is a proven and effective vehicle to reduce poor health behaviors while increasing 
the budget. Philadelphia is suffering from severe budget deficits. Also, a large portion of the 
budget is used to provide free care to individuals whose health problems stem from tobacco use. 
Acknowledging these two facts should make it quite evident why right now is the perfect 
opportunity to pass a moderately-high tobacco tax. Not only would a tobacco tax increase money 
for the city directly, it would save thousands of lives and dollars in healthcare expenditures since 
many individuals would use the price of tobacco products as motivation to stop. 
Lastly, Pennsylvania is struggling to reduce tobacco use as well. The CDC has reported 
that currently 21.5% of adults in Pennsylvania smoke. 142 According to the 2008 American Lung 
Association report, the state’s tobacco tax received a “C grade” compared to other states 143.  
Pennsylvania has not taken as tough of a stand as others and there is still room for improvement. 
Granted, there is strong opposition against tobacco regulations particularly from the tobacco 
industry but retailers and consumers as well. Nonetheless, the same arguments for why 
Philadelphia should enact a tobacco tax can be used to argue why the state of Pennsylvania 
should increase their tax. A decrease in tobacco usage leading to a healthier population coupled 
with the monetary benefit should make this an obvious choice for law makers in Harrisburg.  
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Educational Campaign  
Hookah Factsheet 
• Worldwide usage is estimated at almost 100 million people daily.1 
• During the average 45-60 minute hookah smoking session, an individual is exposed to as 
much as 100 cigarettes worth of smoke. 2  
• According to the latest research, hookah smoke from a single 45-60 minute session 
contains 36 times the tar and 8.3 times the carbon monoxide found in a single cigarette.3  
• Hookah smoke contains heavy metals such as cobalt, cadmium, and lead.4  
• There are carcinogens such as tobacco specific nitrosamines and other hydrocarbons in 
hookah smoke.5  
• Nicotine in hookah smoke is often less than cigarette smoke because the water does 
remove some of it6. Unfortunately this is not enough to stop nicotine addiction and 
dependence in hookah users. 7  
• Several Colorado State University students contracted oral herpes in early March 2008 
after smoking hookah at a local hookah bar. 8  
• Studies out of the Middle East and India show a link between hookah and various types 
of carcinomas including bronchogenic carcinoma, lung, oral, bladder, esophageal, and 
stomach cancers.9  
• Carbon monoxide is a prominent player in the development of cardiovascular disease and 
other heart related conditions such as atherosclerosis and coronary artery disease. 10 As 
stated before, 45-60 minutes of hookah smoking contains 8.3 times the carbon monoxide 
a single cigarette does. 
• Hookah smokers were found to have worse pulmonary function test results than even 
cigarette smokers. 11 These results focused on forced vital capacity (FVC) and forced 
expiratory volume during one second (FEV1); both of these important parameters of lung 
function were worse in hookah users than non-users. 12  
 
If you need help to quit smoking… 
• http://www.quit4good.com/ 
• http://www.helpteensquit.org 
• http://whyquit.com/ 
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Conclusion 
 
 As far as we know, this study makes the first attempt to not only delve into the problem 
of hookah’s growing popularity from the users perspective but also looks at the role physicians 
have in passively permitting this poor health behavior to spread. In addition, this project 
examines the policy landscape which governs hookah bars as well as shisha sales in order to 
provide strong policy recommendations to limit the use of hookah. Finally, this project has 
accomplished its goal of creating effective marketing tools to disseminate accurate health 
information about hookah to physicians and students in the hopes that the truth will convince 
potential hookah smokers from never trying it.  
 Hookah has been around for centuries and has managed to spread across continents as the 
myths associated with it give users, who in the US are predominantly college aged students, a 
false sense of safety. The World Health Organization has stated that it is a threat to public health 
which gives legitimacy to the magnitude of the problem144. In addition, many other health 
officials have called for further research into the affects of hookah to establish the true health 
consequence as well as further epidemiological studies to grasp the extent of this growing 
issue145. Yet despite all of these calls for action, even basic knowledge about hookah is not being 
taught to physicians specifically charged with taking care of our youth population.  
 Hookah is not going to miraculously stop being a trendy activity among adolescents. 
Quite to the contrary, its popularity is rising with each passing day. Not only is this a concern for 
the current generation of college aged students, but the impact on society could be catastrophic. 
Simply stated, the college students of today become the adults of tomorrow. Some may stop as 
they grow older, but unfortunately others may not. There is the potential that if action is not 
taken immediately, we are setting up our society for a future where hookah is embedded as it is 
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in other cultures around the world. Also, there is the possibility that hookah becomes a leading 
gateway to cigarette consumption due to nicotine addiction. We are at a critical juncture from a 
public health standpoint where our actions over the next few years can dictate the way this trend 
goes.   
 As stated throughout this project, there are several ways to combat this growing 
epidemic. First, better information about the true health effects of hookah needs to be made 
available and circulated to teenagers even before they can legally smoke it. Early education is 
key to prevention but hookah’s unique problem of detrimental myths make it that much more 
important to get truthful information out there as soon as possible. Secondly, doctors particularly 
pediatricians and adolescent medicine physicians need to be taught about hookah’s health 
effects. Physicians should be instructed to ask about it, discuss it, as well as have health 
resources to give to patients since they have the potential to alter patient’s behaviors. Finally, 
policy makers should create more stringent guidelines that limit the number of hookah bars that 
operate within their jurisdiction. Without enacting all of these steps, any public health battle 
against hookah is doomed to fail.  
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APPENDIX A 
Student Survey:  
  
1. I understand that I am about to complete a survey about smoking hookah. I am not being 
coerced and doing so by my own will. I consent to filling out this survey. This survey is 
being administered in a private and confidential matter.    Yes     No 
                                               
2. Are you 18 years old or older?     Yes   No      
*If you are not at least 18 years old please stop the survey right now 
 
3. Are you 21 or older?         Yes             No 
 
4. Are you a Drexel University Undergraduate Student?          Yes                 No 
 *If you are not a Drexel University undergraduate student please stop the survey right 
 now 
 
5. Is your hometown located near (within 10 miles) any college or university? (Check one) 
 Yes     No 
 
6. Ethnicity (Check all that apply) 
o White 
o African American 
o East Asian 
o South Asian 
o Middle Eastern 
o American Indian or Native Alaskan 
o Other:  _________________________ 
 
7. Are you of Hispanic decent?         Yes          No 
 
8. Do you know what hookah is? (Check one) 
             Yes          No  
IF YOU ANSWERED NO TO QUESTION 8 ANSWER QUESTIONS 12, 13, 14, 15, 18 ONLY 
 
9. When did you hear about it? (Check one) 
o In college 
o Before college 
 
10. Have you ever smoked hookah? (Check one)         Yes          No   
 
ONLY ANSWER QUESTIONS 11-12 IF YOU ANSWERED YES TO QUESTION 10 
OTHERWISE GO TO QUESTION 13 
 
 APPENDIX A 
11. How often do you smoke hookah? (Check one) 
o Only once/few times in my life 
o Few times a year 
o Once a month 
o Few times a month 
o Once a day  
o Few times a day 
 
12. Have you ever told any physician that you smoke/have tried hookah?  (Check one) 
     Yes  No 
 
13. Do you smoke cigarettes? (Check one)        Yes       No 
 
14. Would you classify yourself as a smoker? (Check one)        Yes          No 
 
15. If someone asks you, “Do you smoke?” – How do you respond? (Check one)     
  Yes            No 
 
16. Has any physician asked you if you smoke hookah? (Check one)       Yes        No 
 
17. How socially acceptable is smoking hookah? (Check one) 
o More than cigarettes 
o Less than cigarettes  
o About the same 
 
18. Do you believe smoking hookah is healthier than smoking cigarettes? (Check one) 
o Yes 
o No 
o They are the same 
 
19. Which of the following have you tried (Check all that apply): 
o Marijuana  
o Cocaine 
o Heroin 
o Ecstasy 
o Alcohol 
o Crack 
o I do not wish to respond to this question 
 
 APPENDIX A 
Physician Survey: 
 
1. What field(s) are you Board Certified in? _________________________ 
 
2. What year did you finish your medical training? _______________ 
 
3. Where do you primarily work? (Check one) 
o Major city 
o Suburban Area 
o Rural area 
 
4. What type of setting do you work in? (Check all that apply) 
o Solo Practice 
o Group Practice 
o Community Hospital 
o Children’s Hospital 
o Academic Center 
 
5. What percentage (approximately) of your patients are 16 years old and older? 
o None 
o less than 10% 
o less than a half 
o More than half 
 
6. Prior to this survey, please rate your knowledge of hookah: 
o Zero knowledge  
o I have heard about it, but never saw one or heard of anyone who uses it  
o  I have discussed hookah use with patients and/or colleagues 
o I have personally used or been with people who use a hookah. 
 
7. Have you ever asked your patients if they smoke hookah?         Yes           No 
 
8. Has any patient ever told you they smoke/tried hookah?        Yes           No 
 
9. Do you have resources to give to your patients about the hazards of smoking hookah?                         
       Yes          No 
 
10. Would you be interested in learning more about hookah, its health effects, and its 
prevalence rates?       Yes            No 
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Variable Code 
Age                                                     
 18-20 years old 
21 and older 
 
1 
2 
 Where is your hometown? 
<10 miles from a university or college 
>10 miles from a university or college 
 
1 
2 
Race                                                                
                                                                           White 
African American 
East Asian 
South Asian 
Middle Eastern 
Native American/Alaskan 
Other 
 
1 
2 
3 
4 
5 
6 
7 
Are you of Hispanic decent? 
No 
Yes 
 
1 
2 
When did you learn about hookah? 
Before college began 
After college began 
 
1 
2 
How often do you smoke hookah? 
Once/few times in my life 
Once/few times a year 
Once a month 
Few times a month 
Once a day 
Few times a day 
 
1 
2 
3 
4 
5 
6 
Have you ever told a physician you smoke/tried hookah?          
                                                                                                 Yes 
No 
 
1 
2 
Do you smoke cigarettes? 
Yes 
No 
 
1 
2 
Would you identify yourself as a smoker? 
Yes 
No 
 
1 
2 
If someone asks you, “Do you smoke?” – how do you 
respond?                                                                                 Yes 
No 
 
1 
2 
Has a physician ever asked you if you smoked hookah?             
                                                                                                 Yes 
No 
 
1 
2 
How socially acceptable is smoking hookah? 
More than cigarettes 
Less than cigarettes 
About the same 
 
1 
-1 
0 
Do you believe smoking hookah is healthier than smoking 
cigarettes?                                                                                        
                                                                                                 Yes 
No 
They are the same 
 
 
1 
-1 
0 
Which of the following have you tried? 
Marijuana 
Cocaine 
Heroin 
Ecstasy 
Alcohol 
Crack 
 
If an individual had 
tried a substance, it 
was coded as 1 
otherwise it was coded 
as 0 
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March 3, 2009 
Dear Colleague,  
Below is a link to a survey about hookah usage by adolescents and young adults. Hookah 
is a device used to smoke shisha, a tobacco containing substance.  It is a central of social activity 
in many parts of the world, and recently has been gaining popularity in the among American 
college students.  
This survey is designed to collect pilot data for a research project being conducted at 
Drexel University’s School of Public Health. We hope to collect information from various 
populations to assess perceptions of prevalence, practices regarding screening and intervention, 
and understanding of health risks associated with hookah usage. In addition to surveying 
pediatricians and family practitioners, we are also surveying college and medical students. The 
long term objective is to create an informed and effective social marketing campaign. The survey 
is 10 questions long, will not take longer than five minutes to complete.  It is entirely 
confidential.  Several minutes of your time can provide invaluable information for this project.  
Your time is greatly appreciated.  Results of the survey will be posted to www.helpteensquit.org 
in 3-4 months.  We encourage you to visit the site for information and clinical tools that will 
assist you as you intervene with use who report tobacco use. 
Physician Hookah Knowledge Survey 
 
Warm Regards,  
 
 
Renee Turchi, M.D., MPH   Samir Jani    Jon Pletcher, M.D. 
 
  
  
